BREATHI NG WATERPROCF FI LM The present invention relates to a breathing
wat erproof film that is to say a material that is perneable to water
vapour and i mpervious to water. 5 Eur opean Pat ent Application
EP 0 378° “015 descri bes breathi ng waterproof filns nmade of
polyerheresteran1de whi ch may be adhesively bonded by heating or with the
aid of an adhesive onto fabric, |leather or a plastic. 10

Eur opean Pat ent Application Iﬂi@@%ﬁzﬁq&ﬁ@hggg. Q&gﬁt hi ng wat er pr oof
materials. They conprise (Exanple ilms (1) and (2);

to each face of the filmthus obtained a nonwoven is adhe5|vely bonded with
the aid of a pol yurethane-based 15 adhesive in solution in

trichloroethylene. Therhel préspntsiavenkioheroiapss Ve henasdcemmgle, of
pol yam de 6 and of polyethylene grafted with nmal eic anhydride; the film (2)

conpri ses anowhterpobypft ftlmst ehati fis. téd payyanhaleedisk dehwtivbyen i s 20
adhesi vel y bonded on the side of the film(1l); a polyester nonwoven is
adhesi vel y bopdzmeablehboswabeunf vahouti and ( hpefxibogs et wdtdad. 560 630
describes the sanme two-|layer material of coextruded filnms (1) and (2), but
a nonwoved nade of pol yEyrepepnl Fateptehpplication diledid/tg Yionded on the
side of the film (1) and a nonwoven nade of polyester is adhesively bonded
on the side ofegpEibepbreathing yakarereaf gél%ﬁﬂW%¥%d> £ or

polyetheresteramide which may be adhesively bonded by
heating or with the aid of an adhesive onto fabric,
leather or a plastic.

10 European Patent Application EP 560 630
describeg breathing waterproof materials. They comprise
(Example.G) of two coextruded films (1) and (2); to
each face of the film thus obtained a nonwoven is
adhesiﬁely bonded with the aid of a polyurethane-based

15 adhesive in solution in trichloroethylene. The
film (1) is a mixture of polyetheresteramide, of
polyamide 6 and of polyethylene grafted with maleic

N, anhydride; the film (2) comprises another
polyetheresteramide. A polyamide-based nonwoven is

20 adhesively bonded on the side of the f£film (1); a
polyester nonwoven is adhesively bonded on the side of
the film (2). Example 7 of EP 560 630 describes the
same two-layer material of coextruded £films (1) and
(2), but a nonwoven made of polyester/poiyethylene is.

25 adhesively bonded on the side of the film (1) and a
nonwoven made of polyester is adhesively bonded on the

side of the film (2). This material is employed for.



2 maki ng garnments by arrangi ng the pol yester/pol yet hyl ene nonwoven on the
inside of the garnent and the pol yester nonwoven towards the outside of the
garnment. The material makes the garment perneable to water vapour 5 and

i npervious to water and to blood that could be splashed fromthe outside
towards the garnent, thus protecting the wearer of the garnent. European
Pat ent Application EP 459 862 descri bes %ilns conprising a mxture of 10

I h I - I
o Loyl ene ShRIEE SRt Y de sl KRS bt yERRSE bt OBy SRRD VT
et hyl ene and v oA  tHd Gnbide &F Lhe Pﬁ%&%h!é”ﬁﬁ& Eﬁeeﬁbi&gge?ﬁo‘c vinyl

acetate and optionally of alkyl (nmeth)acryla - copolyners 0o yl ene,

of alkyl (nendnweveniltdwilids)thed butsl dof oFblkfieCgaphidt, d@he20  These
films may be adhesively bonded onto fabrics and nonwovens. Exanple 8-1

shows a fil muatesiisli mpkefs ahd Yarment! perpehpeheseaheegniydpoand of a
mal ei ni zed EVA adhesively bonded onto a textile. The thickness of the filns
descri be® i na28 imperi®ouw62a watteamabdl tbob300d[ ehatnrotuhdybar e not
breat hi ng wat erproof filnms. The breathing waterproof filnms of the prior
splashed from the outside towards the garment, thus
protecting the wearer of the garment.
European Patent Application EP 459 862
describes films comprising a mixture of
10 polyetheresteramide and of a modified polyolefin chosen
from:
- copolymers of ethylene and of wvinyl
acétate, optionally maleinized;
- copolymers of ethylene and of (meth)acrylic
15 acid;
- copolymers of ethylene, of vinyl acetate
and optionally of alkyl (meth)acrylate;
- copolymers of ethylene, of alkyl
W (meth)acrylate and optionally of maleic anhydride.

20 These f£ilms may be adhesively bonded onto fabrics and
nonwovens . Example 8-1 shows a f£film consisting of a
mixture of a polyetheresteramide and éf a maleinized
EVA adhesively bonded onto a textile.

The thickness of the films described in.

25 EP 459 862 is from 100 to 500 um; they are not

breathing waterproof films.

The breathing waterproof films of the prior

art essentially made of polyetheresteramides have the



art essentially made of polyetheresteran des have the 3 di sadvant age,
when they are very perneable, of having a high noisture uptake which
results {n their swelling and makes them fragile. Filns made of bl ends of
pol yet her est erani des and pol yani des are not supple 5 enough and adhesively
bond With difficulty to nonwovens. Acco&ding to the present invention
there is provided a breathing waterproof filmconsisting of a mxture

conprising: d9sadvantage, wﬁeﬁttﬁgﬁséfgngefggégﬁaégﬁiéf ﬁkaﬁggﬂﬁ yhi ch has

pol yet her bl ocks, b at™ | east one copol yner rirsing ethylene and at | east

one al kyl (meighagby¥bthfe Bpeaksi WHivR! LEPEDEE {h! BRePECHRELDINGO the 15
I nventi on made of blends of pol yet heresteram de and copol yacryl ates have

been found tanbfiamekeshthémperagibel i t yilhs | wad@vofbleh@® 8Bi St ure upt ake.
Further the films of the invention are easy to extrude at high speed and
wi t hout faul pelyehbérestavanidébsegndop@Dyambdés bapeknatdstpple appear ance
Is silky. Moreover the filnms have a high el ongation before break. Also they
can be rBadi epoughdand adhesivelynbond wihtihhvwdiEfitcultye tder nopl astic
el astoner used according to the invention may include polyether units and
pol yest er nonwovens. _
According to the present ipveﬁtion, there is
provided a brégthing waterproof film consisting of a
_ mixture comprising:
~ 10 a at least one thermoplastic elastomer which
has polyether blocks,
b at 1éast one copolymer comprising ethylene
and at least one alkyl (meth)adrylate.
Breathing waterproof films according to the
15 invention made of blends of polyetheresteramide and
copolyacrylates have been found to have a high
permeability while having a low moisture uptake.
Further the films of the invention are easy to extrude
N at higﬁ speed and without faults; what is more, they do
20 not block and thei: appearance is silky. Moreovér the
films have a high elongation before break. Also they
can be readily used in combination with nonwovens.
The thermoplastic elastomer used according to
the invention may include polyether units and polyester
25 units; these are, for example, polyether blocks and
polyester blocks or units. These products are known

under the name of elastomer polyesters and are

thermoplastic. The polyethers are, for example,



25 “‘units;- these are, for exanple, polyether blocks and pol yester blocks
or units. These products are known under the name of el astoner polyesters
and are thernoplastic. The polyethers are, for exanple, 4 pol yet hyl ene
gl ycol, "pol ypropyl ene glycol or polytetranethylene glycol. The nol ecul ar
mass 'Mh of these polyethers may be between 250 and 6 000. The flexible
segnents of the elastoner 5 polyesters are fornmed by the above pol yet her

units and atpdi yllth ol iglardaixy Ipcl yaichydiesle @lydalr caxanpl e, terephthalic
acid. The rigid segnents of the el astoner polyesters include glycol,

pr opanedi ol paylyietramethyiiemee glylcalni t Ehenshodiecarlzox yass Ma cdbfunits
connected by ester functional groups. The dicarboxylic acids nay be the
sane as thosthedm \polyEthersyimays dgnbetweaeny 250 lanék 6 Mlwer of units
resulting fromthe action of a diol on a diacid. 15 The

flexi bl e segnents may The|flexible, Aegmenta, f SheRlastapes om t he action

of the polyether on a diacid. The _ hard segnents and the flexible segnents

are attdhe®arestens Axngformad by fheAhovish RRisethen Whiks @dhed in
Eur opean Pat ent_ Speci fi cag, ong EP_402 883 20 and %F 405 227. The
Cher ol ast (4 GHSARTRAS GRERTRYIS acid such HE, For example,

terephthalic acid.
The rigid segments of the elastomer
polyesters include glycol, propanediol or
10 1,4-butanediol units and dicarﬁoxylic acid units
| connected by ester functional groups. The dicarboxylic
acids may“be the same as those above.
The rigid segments may include a number of
units resulting from the action of a diol on a diacid.
15 | The flexible segments may include a number of
units resulting from the action of the polyether on a
diacid. The hard segments and the flexible segments are
attached by ester bonds. Such elastdme: polyesters are
N described in European Patent Specifications EP 402-883
20 and EP 405 227. |
The thermoplastic elastomers containing
polyether units can aiso be ester copolyetherimides.
The flexible segments are formed by the reaction of
polyetherdiamines with tricarboxylic compounds or
25 carboxylic acid anh&drides containing a carboxylic
group, such as, for example, trimellitic anhydride. The
polyeﬁherdiamines eﬁployed have an average molecular

mass of 600 to 12 000. These polyetherdiamines may



pol yether units can also be ester copol yetherimdes. The flexible segnents
are fornmed by the reaction of polyetherdiam nes with tricarboxylic
conmpounds or 25 carboxylic acid anhydri des containing a carboxylic group,
such as,” for exanple, trinmellitic anhydride. The pol yetherdiam nes enpl oyed
have an average nol ecul ar mass of 600 to.12 000. These pol yet herdi am nes
may 5 thensel ves originate fronlpolye?hylene gl ycol , pol ypropyl ene

gl ycol or pol Mﬁéﬁééﬂ#&@%ﬂ@iﬂé&’&erod%-??l@géutﬁiﬁfe lo E’g%iﬁ form ng the hard

segnents in the ester copolyetherim _exaﬁple,_fron)the
condensati on §b1pbropREénengl el of tdbiRitdteasletdRA dlles Y101 i ¢ acid. The
diol may be glycol, propanediol or butanediol. The diacid nay be

terephthalic acid. SuchThetpslyepady GluikdTifamitige thes Wadaed i n Eur opean
Pat ent Specifications EP 402 883 10 and EP 405 227. The thernoplastic
el astoners comégmentg jwl vhe hestdat cndo lystthewmimisleso demula,y didier ur et hanes.
They nmay be fornmed by the chain sequencing of three base conponents: 15
(i) ad pol gxample; of remcthe scondanantiny o©f atpdlepstthypnendigllycol , a
pol ypr opyl ene glgcol or a polytetramethyl ene glycol. The

with at least oné dicarboxylic acid. The diol may be

glycol, propanediol or butanediol. The diacid may be
terephthalic acid. Such ester copolyetherimides are

described in European Patent Specifications EP 402 883

~ 10 and EP 405 227.
The thermoplastic elastomers containing
polyether blocks used may also be polyetherurethanes.
They ﬁay be formed by the chain éequencing of three
base components:
15 (i) a polyetherdiol such as, for example,
a polyethylene glycol, a
polypropylene glycol or a
polytetramethylene Qlycol. The
S molecular mass may be from 500 to
20 6 006;
| (ii) a diisocyanate such as an MDI or a
TDI;

‘iii)- a diol of low mass such as glycol
(ethanediol), 1,4-butanediol or
25 ' | 1,4-phenylene bis-g-hydroxyethyl
| ether as chain lengthener.
The elastomers (a) containing polyether

blocks can also be polymers containing polyamide blocks



nol €cul ar mass may be from 500 to 20 6 000; (ii) a
~diisocyanate such as an MDI or a TDI; (iii) a diol of |low mass such as
gl ycol (ethanediol), 1,4-butanediol or 25

1, 4- phenyl ene bis-[err]-hydroxyethyl ether as chain |engthener. The

el astoners (a) containing polyether blogks can al so be pol ynmers contai ni ng
pol yam de bl ocks and pol yet her bl ocks. Polyners containing pol yam de

bl ocks and pghyebbeyebhacks188Xs e Hbighdesl ééﬂ&i&ﬁgw,vmnsation of

pol yam de sequences contai ning reactive ends w th polyether sequences

cont ai ni ng Splo&R8CahECPONPELhEH CHLESks AHDP bOldHindd £rdinl gl de
sequences contai ning diam ne chain ends with pol yoxyal kyl ene sequences
cont ai ni ng dcopobpuphdenshtionesafispolifamide sequenced corrdimimgle sequences
cont ai ni ng di carboxylic chain ends w th pol yoxyal kyl ene sequences
cont ai ni ng dreathivehendsewilth pdlyether equeneas nontaibmingd

hydr ogenati on of 15 ~aliphatic al pha, onega-di hydr oxyl at ed
pol yoxya¥fky| epactiyecneds, canrhdas, among others:

- 1) Polyamide sequences containing diamine
chain ends with polyoxyalkylene
sequences containing dicarboxylic chain
ends.

10 2) Polyamide sequences containing
dicarboxylic chain ends with
polyoxyalkylene sequences containing
diamine chain ends, obtained by
cyanoethylation and hydrogenation of

15 ' aliphatic alpha,omega-dihydroxylated
polyvoxyalkylene séquences called
polyetherdiols. .

3) Polyamide sequences containing
L dicarboxylic chain ends with polyether
20 diols, the products obtained being, in
this particular case,
polyetheresteramides.
The polyamide sequences containing
dicarboxylic chain ends originate, for example, from
25 the condensation of alpha,omega-aminocarboxylic acids
of lactams or of dicarboxylic acids and diamines in Ehe
presence of a dicarboxylic acid chain limiter. The

polYamidg blocks are advantageously made of



pol yet herdiols. 3) Pol yam de sequences contai ni ng di carboxylic chain ends
~w th pol yether 20 diols, the products obtained being, in
this particular case, polyetheresteram des. The pol yam de sequences

contai ni ng di carboxylic chain ends originate, for exanple, from25 the
condensati on of al pha, onega-am nocar boxylic acids of lactams or of _

di carboxylic acids and diamnes in the presence of a dicarboxylic acid
chain limteo1 i lyam de bl ocks are advantageously nmade of 7 _
pol yam de- 1? he nunber: nol ecul ar mass [err] of the pol yam de sequences is

bet ween 300 and 15 00OCrie th@iissL il ecdIeiafiEH aﬂdtﬁegﬁglylﬂfdaﬁss [err]
of the polyether 5 sequences is between 100 and 000 and preferably

bet ween 200 seghehddd). id oo poden e300 card AiSi00D RelY et rabagks and
pol yet her bl ocks may al so i nclude randomy distributed units. These

pol yner s maypdhwenre#i®dand 5 000 Theimads Meofistheapblyathért he pol yet her
and of the precursors of the polyam de bl ocks. For exanple, it is possible

to reactd polspqurnans|is betweemitt and A 0D @m’gmﬁm@dyd) and a chain

l[imter diacid in
between 200 and 3 000.

The polymers containing polyamide blocks and
polyether blocks may also include randomly distributed
units. These polymers may bg prepared by the
10 simultaneous reaction of the polyether énd oﬁ the
precursors of the polyamide blocks. For example, it is
possible to réact polyetherdiol, a lactam (or an
alpha,omega-aminocacid) and a chain limiter diacid in
the presence of a little water. A polymer is obtained
15 which has essentially polyether blocks, polyamide
blocks of very variable length, as well as the
different reactants that have reacted randomly, which
are distributed statisticélly along the polymer c#ain.
Y These polymers containing polyamide blocks
20 and polyether blopks, whether originating from the
copolycondensation of polyamide and polyether sequences
prépared beforehand or from a one-stage reaction,
exhibit, for example, Shore D hardness values which may
be between 20 and 75 and advantageously between 30 and

25 70, and an. intrinsic viscosity between 0.8.and 2.5,
measured in meta-crésol at 250°C with an initial
concentration of 0.8 g/100 ml.

Whether the polyether blocks originate from



the presence of a little water. A polynmer is obtained 15 which has
essentially polyether blocks, polyani de blocks of very variable length, as
well as the different reactants that have reacted randomy, which are
distributed statistically along the polynmer chain. These pol yners
cont ai ni ng pol yani de bl ocks 20 and polgether bl ocks, whet her originating
fromthe copol ycondensati on of polyam de and pol yet her sequences prepared

bef or ehand orydy: s f}ﬂ'goie i Bide f anpl e, Shore D

har dness val upes ﬁ% rrayS%e et'&l%ﬁa}%‘%ﬁdg&%\%n ?&Jeously bet ween
30 and 25 &13%51,@&,}531;“ éne/IGIGRYT,Y tiRhese Lid 12 et sured in
met a-cresol at 250[err] mﬁtﬁﬂgh i'nitial concentratio# of 0.8 gf?%@ﬁm.

Whet her the pal widieradd atid Bpdliyiridnsadd with RO1YaIWeS B dHEcOo! |
pol yoxypropyl ene gl ycol or pol yoxytetranethyl ene glycol, they are either

enpl oyed as tdoeytasimel regn deathpotkyslician derdznd onf ttheyo lag@iiatid nalte@k 3ncont ai ni ng
carboxylic ends, or they are amnated in 5 order to be converted into

pol yet herdi ardnder el e mismestted tintyo ipodiyietherddalnd ne@ntaaidni ng car boxyl i c
ends. They can al so be m xed with pol yam de precursors and a chain limter

in order to rRgndensedrith palsranide ddiogks confiadolingacarbokydticer bl ocks

which 10 have statistically distributed units.
ends. They can &also be mixed with polyamide precursors

and a chain limiter in order to make polymers
containing polyamide blocks and polyether blocks which

10 have statistically distributed units.

Polymers containing polyamide and polyether
blocks are described in United States Patent
Specifications US 4 331 786, US 4 115 475, .

US 4 195 015, US 4 839 441, US 4 864 014, US 4 230 838 :

15, and US 4 332 920. |

The polyether may be, for example, a
polyethylene glycol (PEG), a polypropylene glycol (PPG)
or a polytetramethylene glycol (PTMG). The latter is

S also called polytetrahydrofuran (PTHF).

20 Whether the polyether blocks are in the
polymer chain containing polyamide blocks and polyether
blocks in the form of diols or of diamines, they are
éimply called PEG blocks or PPG blocks or, again, PTMG
blocks.

25 | It would not constitute a departure from the
scope of the invention.if the polyether blocks
contained different units, such as units derived from

ethylene glycol (-OC,H,-), from propylene glycol



Pol.ymers contai ni ng pol yam de and pol yet her bl ocks are described in United
- States Patent Specifications US 4 331 786, US 4 115 475, US 4 195 015, US 4
839 441, US 4 864 014, US 4 230 838 15 and US 4 332 920. The pol yet her
may be, for exanple, a polyethylene glycol (PEG, a polypropylene glycol
(PPG or a polytetranethyl ene glycol (PTN(3 The latter is also called

pol ytetrahydrofuran (PTHF). 20 Whet her the pol yet her bl ocks are
in the pol yner chain containing polyam de bl ocks and pol yet her bl ocks in
the form of “@6F=-G¥~of diamines, they are sinply called PEG bl ocks or PPG
bl ocks or, again, bl ocks. 25 It would not constitute a
departure fromtheS @ope of the invention if the polyether blocks contained

different u |t r r e n | ycol [err], f
propyl ene gl%yco Q‘J[éer r] i &r le%% b?'?g%&t g??atr(rg%t )e'1 gng él ycol[ [e]r r] r5om
The pol yrer cont ai ni NGHROAPHES: Rbatkindfg gahyahmae bioeks mnd erably

I ncl udes only one type of "pol'yam de bl ock and only one type of polyether
bl ock. Pol y g1y, dtiaraiblictks”rbt drlabllys inedufeby 6Rly onet aiypendfPA-6 bl ocks

are advant ageously enpl oyed.
polyamide block and only one type of polyether block.
Polymers containing PA-12 blocks and polymers
containing PA-6 blocks are advantageously employed.

10 It is also possible to employ a mixture of
Ewo or more polymers containing polyamide blocks and
polyether blocks. _

The.polymer containing polyamide blocks and
polyether blocks is advantageously such that the

15 polyamide is the preponderant constituent, that is to
say that the quantity of polyamide which is in the form
of blocks and that which is optionally distributed
statistically in the chain represents 40 % by weight or
more of the polymer containing polyamide blocks and

N 20 polyether blécks. The quantity of polyamide and the

quantity of polyether are advantageously in the
(polyamide/polyether) ratio 1/1 to 3/1 and preferably:
the elastomer (a) may be a mixture of two or

more of the elastomers containing polyether blocks |

25 referred to above, that is to say that (a) may be a
mixture of two polyetherurethanes or of a
polyetherurethane and of a polyetheresteramide or any
other combination.

The permeability to water vapour varies with



10 It is also possible to enploy a m xture of two or nore

:pol ynmers cont ai ni ng pol yam de bl ocks and pol yet her bl ocks. The pol yner
cont ai ni ng pol yam de bl ocks and pol yet her bl ocks i s advantageously such
that the 15 pol yam de is the preponderant constituent, that is to say
that the quantity of polyamde which is in the formof blocks and that
which is optionally distributed statistically in the chain represents 40 %

om0 S Bt . b e kot k)

pol yet her bl ocks e quanti yam pol yet her

are advant agraesk¥ &P theséPelyers derBd! Vetvery patnearid t& wddeand

preferably: the elastoner (a) may be a m xture of two or nore of the
el astomers coeapeasi ng pol yet her bl ocks 25 referred to above, that is to
say that (a) may be a m xture of two pol yet herurethanes or of a
pol yet her ur et hane and TheaabkyYeghoupsdéLr e delloyl a(wye tth heerybatbe nat i on.
The perneability to water vapour varies with 10 the quantity of
pol yet heb bl fckming paytanl thehcopelywerrk wdy theese wp ooks. PEG is very
perneabl e to water vapour. The al kyl group of the al kyl (nmeth)acrylate 5
form ng partl@fcankonopbepaeand nay bevkingayo branched or cyclic.
' By way of illustration of the alkyl (meth)acrylate it
is possible to mention especially n-butyl acrylate,
isobutyl acrylate, 2-ethylhexyl acrylate, cyclohexyl
10 acr&late, methyl methacrylate and ethyl methacrylate.
Among these (meth)acrylates preference is given to
ethyl acrylate, ﬂ-butyl acrylate and methyl
methacrylate.
According to a particular form of the
15 invention the copolymer.(b) may be grafted or
copolymerized with (i) an unsaturated carboxylic acid
such as, for example, {(meth)acrylic acid, (ii) an
unsaturated carboxylic acid anhydride such as, for
\_/ example, maleic anhydride, or (iii) an unsaturated
20 epoxide such as, for example, glycidyl {(meth)acrylate.
Component (b) may comprise a mixture of at
least two of these copolymers.
Acdording to another form of the invention,
(b) is a mixture of a polymer (bl) and of a polymer
25 (b2) . Component (b2) is a copolymer comprisging
ethylene and an alkyl (meth)acrylate. The alkyl
(meth)acrylate may be that defined above.

Component (bl) is different from (b2) and is



10 earbon atons and nay be linear, branched or cyclic. By way of
Jillustration of the alkyl (neth)acrylate it is possible to nention

especially n-butyl

acrylate, isobutyl acrylate, 2-ethyl hexyl acryl ate,

cycl ohexyl 10 - acrylate, nmethyl methacrylate and et hyl nethacrylate. Anobng

t hese (neth)acryl at
acryl ate and net hyl

es'preference is given to ethyl acrylate, n-butyl
net hacryl ate. According to a particular formof the 15

I nvention thg%c%%§;¥ger.(b) may be grafted or copolymerized with (i) an

unsat urated €

f@%4cid such as, for exanple, (neth)acrylic acid, (ii)

an unsaturated carboxylig e&gﬁaﬂﬂpygéégee&Lﬁgl ef iy Wl maleic

anhydride, or (iil)

an unsat urated epoxi de such as, for exanple,

gl yci dyl (m&@éﬁ?ﬁéﬁﬁesugﬁmgpeﬁbr(Qﬁaﬁ?ﬂe?%@[}}@tﬁhﬂéﬁé@ ure of at.|east

two of these copolyners. According to another formof the invention, (b) is

a nixture ofpg1pptypPlenblanandhaf cappliniees @5 etiy¥ne wimtponent (b2) is
conprising ethylene and an al kyl (neth)acrylate. The al kyl
(et h) acsyl aakphayobefihai def betdgapossiblienfomecthiedd Produckd fieas ent from

a copol yner

(b2) and is

chosen from - optionally grafted pol yol efin honp- or

copol ymers shehgamaftédrwikthnpheatpovapedhgarhexylic acid anhydrides

such as maleic anhydride or unéaturated epoxides such
as glycidyl methacrylate;

- copolymers of ethylene wi;h at least one
product chosen from (i) unsaturated carboxylic acids,
their salts, their esters; (ii) wvinyl esters of
saturated carboxylic acids, (iii) unsaturated
dicarboxylic acids, their salts, their esters, their

monoesters, their anhydrides, (iv) unsaturated

it being possible for these ethylene
copolymers to be grafted with unsaturated dicarboxylic
acid anhydrides or unsaturated epoxides;

- styrene/butadiene/styrene (SBS),
styiene/isoprene/styrene (SIS) or styrene/ethylene-
butene/styrene (SEBS) block copolymers, it being

possible for these copolymers to be grafted with an

unsaturated carboxylic acid anhydride such as maleic

10
15 epoxides;
20

anhydride.
25

The proportions of (a) and (b) are
advantageously such that the mixture is in the form of

a matrix of (a) in which (b) is dispersed, for example

in the form of nodules. These proportions depend on the



pol ypropyl ene and t he copol yners of ethyl ene Mith 5 al pha-olefins, it

. being possible for these products to be grafted with unsaturated carboxylic

aci d anhydri des such as mal ei ¢ anhydride or unsaturated epoxides such as
gl yci dyl nethacrylate; - copolyners of ethylene with at | east one 10
product chosen from (i) unsaturated carboxylic acids, their salts, their
esters, (ii) vinyl esters of saturated E%rboxylic acids, (iii) unsaturated

di car boxyli ¢ lds, .theit sakts eir_esters eir noesters, their
anhydri des, ?$€§9%n%%t§%gt%ﬁd1%h EQﬁd&?ﬁ%@? % {éhrﬁféiﬁﬁible f or tgese
et hyl ene co f L th t | |.C..ac]
anh%dri des EI?A %ﬂg%?h%gtgﬁ g%gxiégg%ﬂf %W%ﬁ%u%d%% g“?’%/i’?‘ie"lnleo S), 20
styrene/ i SOPGEHRHS I WhESE My e Opreb¥heNEhclyy] ene- butene/ styrene (SEBS)

bl ock copolyners, it being possible for these copolyners to be grafted with

an unsaturated carboxyfhé @eafit2ePyefigeis iidvastdFesisl A HorY itdfan 25
The proportions of (a) and (b) are advantageously such that the m xture is

in the frm®»0 pantsrperol0apattswhi cla) bind S(s) spsrefskallar fpcrpl e in
the formof nodul es. These proportions depend on the 12

55 to 80 parts. (The parts here and in the remainder of

the text are by weight).

A copolyﬁer containing polyamide blocks
connected to polyether blocks is preferably employed as

10 elastomer a, the connection being made via ether bonds
(polyetheresteramides). This copolymer can be obtained
by condensation of polyamide blocks containing acid
ends with polyether blocks containing OH ends.

Polyamides 6 and 12 and polyethylene glycols

15 (PEG) are preferred.

' (bl) is advantageously a copolymer including
ethylene, at least one alkyl (meth)acrylate and an
unsaturated monomer which has an acidic or carboxylic

s acid anhydride functiomnal group.

20 The unsaturated monomer of bl, which has an
acidic or anhydride functional group may be:

- an unsaturated dicarboxylic acid anhydride
such as citraconic anhydride, itaconic anhydride,
tetrahydrophthalic anhydride, 2-methylmaleic anhYdride,

25 2,3-dimethylmaleic anhydride and maleic anhydride;

' - an unsaturated acid or diacid such as
(meth) acrylic acid, crotonic acid or cinnmamic acid.

The copolymer bl is advantageously an



nature of (a) and on the nature of (b) and in particular on the acidic,
-anhydride or epoxy functional groups which may be present in (b). The
quantity of a is advantageously nore than 5 50 parts per 100 parts of (a)
and (b), preferably from55 to 80 parts. (The parts here and in the

remai nder of the text are by weight). é3copolyner cont ai ni ng pol yam de

bl ocks connected to pol yether bl ocks is preferably enployed as 10

el ast oner a’eéﬂﬁwirpﬂ(ﬁ@im%e@-w&% _ ide _
(pol yet heresteram des). This copol ymer can be obtai ned by condensation of

pol yam de bld YIREY i on il i, B Swaight P WS Ry sl ke 1cand ai ning CH
ends. Pol yam des 6 and 12 and pol yet hyl ene gl ycols 15 (PEG are

preferred. (ddbyd:idel\said agesdat &0 H@E ethyleiidldi ng et hyl ene, at | east
one al kyl (nmeth)acrylate and an unsaturated nononmer which has an acidic or
carboxylic acid anhydriie dlkyl | ormstih)granylatid of bl may be Hhwaesat ur at ed
nmononmer of bl, which has an acidic or anhydride functional group may be: -
an unsatfur atfscbnli the wane iclass dsrthalrimethadryidatsa it &@8.c anhydri de,

I taconi ¢ anhydride, tetrahydrophthalic anhydride, 2-nmethyl maleic anhydride,
25 2, 3- di et hyl nal eiBrarfsrRyRen RE Rdwantagaaualiticontadms; fs dur at ed
acid or diacid such as, (meth)acrylic, acid, crqotonic acid or_cinnam c acid.
The copol yn-E#o 54 B¥ @é ofmeth)acrylate, and preferably

20 to 35 %.
The thermoplastic film of the invention
10 advantageously includes:

a) a polymer containing polyamide blocks
and PEG polyether blocks, the polyamide being
preferably PA-12;

b) é copolymer of ethylene and of an alkyl

15 {(meth)acrylate;

c) an ethylene/alkyl (meth)aérylate/maleic
anhydride copolymer.

The preferred proportions are:

W 60 to 80 parts of a)
20 20 to 30 parts of b) and

5 to 40 parts of c).

These films have a thickness which may be,
for example, between 10 and 80 um and preferably from
15 to 35 um.

25 - The polymer mixture which constitutes the
breathing impervious £ilm of the invention may
optionally contain organic and/or inorganic fillers.

Fillere which may be mentioned in particular by way of



13 -et hyl ene-al kyl (meth)acryl at e-nmal ei c anhydri de copol ymer contai ni ng, by
~weight, 2 to 10 % of mal eic anhydride and at | east 50 % of ethylene. The
alkyl (meth)acrylate of bl may be chosen 5 fromthe sanme class as the
(nmeth)acryl ates of b2. The copol yner b2 advantageously contains 5 to 40 %
by wei ght of al kyl (nmeth)acrylate, andlgreferably 20 to 35 % The
thernoplastic filmof the invention 10 advant ageousl y i ncl udes: a

. pol t bl k G t I d
bei ho. pr of or s it Ylea WA £ EaR U AT Wile MiSiive m&kp‘) 15 e
(meth) acryl ahigse Gontadh Haltlcdatadladfviedtt '&h@‘ﬁr WA @/ dTRRY ("ag)@x@éd“ de

copol ynmer. The preferred proportions are: 60 to 80 parts of

20 to 30 pardemcfidingigents) 4Gpaat! SmproversTeess fdd RRellawe a thickness

whi ch may be, for exanple, between 10 and 80 [err]m and preferably from 15
to 35 [err] @ye#b or pigments. The pol ynmer m xture which constitutes the
breat hing i npervious filmof the invention may
5. These mixtures are manufactured by the usual
‘techniques for mixing.as'a melt, and are then converted
into film by technigques which are known per se.
The f£ilms of the invention are impervious. to
water and to aqueous solutions and are permeable to

10 water vapour and are not microporous, that is to say
that they are continuous films. They have a good
permeability to water wvapour, which can reach
25 000 g/m?/24 h according to ASTM standard E 96 BW
(films in contact with water).

15 They have a moisture uptake which is very
markedly lower than that of a film consisting
essentially of a polymer including PEG blocks.

They can.be prepéred by high-speed extrusion.
N The f£ilms do not block, are flexible, have a silky feel
| 20 and are not noisy.
These films can be used for making dressings,
patches, ostomy pouches and gloves.
The present invention also provides such
objects made from films according to the invention.
25 The films of the invention can be bonded onto
| a textile or on to a nonwoﬁen esgentially without
adhesive, for example by laminating with heating or by

pressing. Adhesives may also be employed either as a



opti-onally contain organic and/or inorganic fillers. Fillers which nmay be
-nmentioned in particular by way of 14 exanple are silica and titanium
oxi de. The m xture may al so contain various additives, such as anti-UV
agents, ‘denoul di ng agents, inpact inprovers etc, as well as dyes or

pi gnents. 5 These m xtures pre manufactured by the usua
techniques for mxing as a nelt, and are then converted into filn1by

techni ques W@bﬁBl@%@ hagw& Betweén Iﬂ@ Bkéaﬁhﬁﬁgtéﬁhéfyfsgf

| npervi ous to water to aqueous solutions and are perneable to 10

wat er vapouraaadtmenaﬁwomeﬁr OROBBUBtripat ot SahP Secédheinibey are
continuous filns. They have a good perneability to water vapour, which can

reach 25 000agplldcatinh muehcasdpointe 8Tapstandarese 96dd¥iFed s i n
contact with water). 15 They have a noisture uptake which is
very nar kedl yalyoler holtamedlitst. of a fil mconsisting essentially of a pol yner
i ncl udi ng PEG bl ocks. They can be prepared by high-speed extrusion. The
films do®not bl ock, ar&hel pxeseat havenbien|&yse ce¢labes tpdthesenot noi sy.
These filnms can be used for naking dressings, patches, ostony pouches and
gl oves. The preathing,vatersrogfs@apesiatesfermed by the film o

the invention used in combination with a fabric or a
nonwoven. It would not constitute a departure from the
scope of the invention to add other layers, either on
the side of the breathing waterproof f£ilm of on the
side of the fabric or nonwoven. These other layers may
be fabrice or nonwovéns which are identical with or
different from those already present.
These breathing waterproof materials made of
15 breathing waterproof film used in combination with a
fabric or a nonwoven are flexible and, as the film has
a low moisture uptake, it delaminates less easily from
the fabric or the nonwoven than does a film consisting
W only of polymer containing polyether blocks. These
20 materials are useful for making protective garments for
medical personnel, disposable hygiene articles,
mattress draw sheets, roof-lining £ilms for houses,
clothiﬁg and féotwear.
The invention is further illustrated in the
25 following Examples.
Examples
Product (A): namely a polyetheresteramide

consisting of block sequences of polyamide 12



objetts made fromfilns according to the invention. 25 The
films of the invention can be bonded onto a textile or on to a nonwoven
essentially wi thout adhesive, for exanple by lam nating with heating or by
pressi ng. Adhesives nay al so be enpl oyed either as a 15 conpl ete | ayer
between the breathing waterproof filmang the nonwoven or as strips or any
noncont i nuous application such as points or spots. These adhesives may be
hot nelts. 5 M, Ba [Foaseiid bVelbbRNsahfientekabesSpbiykhfes _
br eat hi ng- wat erproof materials formed by the filmof the |nven?|on used in
conbi nation with a fabrgtycola(PE®wo@gn= [t 500yl.d not constitute a
departure fromthe scope of the invention to add other |ayers, either on 10
the side of the breathi Bhevwhebrimsid Widanairtyon Mdamuiede af 2dve fiabric or
nonwoven. These other |ayers may be fabrics or nonwovens which are
identical with or diffeheha-¢¥eselhooe laldSeddy Ipdsent. These breat hi ng
wat er proof materials nade of 15 breat hi ng wat erproof filmused in

conmbi nation with a fabric or a nonwoven are flexible and, as the filmhas a
| ow noi sture uptake, it de!ag'ngées | ess easily fromthe fabric or the
nonwoven Than does a fi 5t h PO S restheramide pol yet her
bl'ocks. These 20 mat eéé&'sfs@:{:?g s fsuelqtie(%{censﬁlgp%oagrgm%%el V1ez garments for

(M, = 4 500) and of block sequences of

polyether glycol (PEG) (M, = 1 500).

~ The intrinsic viscosity, measured at 20°C in
10 meta-cresol, is 1.4 to 1.55.
Product (C): namely a polyetheresteramide
consisting of block sequences of polyamide 6
(M, = 1 500) and of block sequences of
polyether glycol (PEG) (M, = 1 500).
15 Product (D): namely an ethylene-acrylic ester
L copolymer containing 24 % by weight of methyl
acrylate.

Product (E): namely an ethylene-acrylic ester
copolymef containing 28 % by weight of methyl

20 acrylate.

Product (F): namely an ethylene-acrylic

ester-maleic anhydride terpolymer containing

19 % by weight of comonomer and 3 % by weight



nmedi‘cal personnel, disposable hygiene articles, mattress draw sheets,
.roof-lining films for houses, clothing and footwear. The invention is
further illustrated in the 25 foll owi ng Exanpl es. Exanpl es Product (A):
nanely a pol yet heresteranm de consi sting of block sequences of polyam de 12
16 ='1 500 and of bl ock sequences of pojyether glycol (PEG ([err] =1
5Q0). The intrinsic viscosity, measured at 20[err] in neta-cresol, is 1.45
to 1.60. 5 ' ofrndleic(Bmhyasf®ety a pol yetheresteran de consisting
of sequences of polyam de 12 ([err] = 4 500) and of bl ock sequences of

pol yet her glycol (PEG ([err] =1 500). The intrinsic viscosity, neasured
at 20[err] in 10 neta-cresol, is 1.4 to 1.55. Product (O):
namel y a pol yet her est eThfti feliowingt nigtefed| ack prodecedsomfa @hyam de 6
([err] = 1 500) and of bl ock sequences of polyether glycol (PEG ([err] =1
500). 15 PR’ 46/70 PioBuard(are ﬁ&ﬁﬁ‘lﬁ}e@ﬂl@{wmm@%ﬂrl ic ester.

copol ynmer contaipi pg 24 % by wei ght of nethyl acrylate.
conditions suitable for 25-um film products.

Product | Product | Product Product Product Product
(a) (B) (cy (D) (E) (F)
5 Mixture 1 60 30 10
N -
Mixture 2 60 30 ' 10
Mixture 3 ' 20 70 10
Mixture 4 65 35
The water vapour permeability is measured
10 according to the method described in ASTM standard E 96
method BW (film in contact with water) in a Heraous
Votsch oven in conditions of temperature = 38°C and
ambient relative humidity = 50 %, maintained throughout
\_/';

the period of the measurement.
15 The water vapour permeability result is given
in g/m*/24 h.
The measurement errors yield a result of plus
or minus 10 to 20 %.
The mbistdre uptake of the products is
20 measured using the weight increase of granules which
are soaked for 24 h in water at 20°C and conditioned

beforehand in an atmosphere at 20°C and 65% relative



Product (E): namely an ethylene-acrylic ester copolymer containing 28 % by

wei ght of nethyl 20 acrylate. Product (F): nanely an
et hyl ene-acrylic ester-naleic anhydride terpolyner containing 19 % by
wei ght of conononmer and 3 % by weight - 17 of nmleic anhydride. The

fol low ng m xtures are produced on a Bugg PR 46/70 11 D and are extruded
under standard conditions suitable for 25-[err]mfilmproducts. Product

Product PrafbiCétuPe oflyst 1sPaagect  Product (A) (B) (O (D)
(E) (F) 5 M xture 1 60 30 10
M xture 2 6Phe extrudabilifi) of the products lis M xture 3

20 70 10 M xture 4 65

35 The wat erevabeate@chyembabutringstheasaxiboun drawingrspeed t fox he net hod
described in ASTM standard E 96 nethod BW (filmin contact with water) in a
Her aous Vot se¥edweingnacadhdimi §himovi thopl rkaving -agg[phenonenrpmndf ent
relative humdity = 50 % maintained throughout the period of the

neasur ennt . rascnance of theTfilpsedgesaptrechingthieniteaving|thes gi ven
in g/[err]lzgfnguggre measurenent errors yield a result of plus

The blocking of the film reeled after
extrusion is evaluated qualitatively using the ease of
separation of 2 rolled-up £ilms.

The pleasant feel §f the film is evaluated
manually.

The noisinéss of the £ilm when crushed is
evaluated; a "good"™ result being the absence of noise.

The following results are obtained:

l\\/'



or

m-nus 10 to 20 %
usi ng the wei ght

The noi sture uptake of the products is 20
I ncrease of granul es which are soaked for

20[ err] and conditioned beforehand in an atnosphere at 20[err] and 65%

relative’

18 noi sture for

15 days.

neasur ed
24 h in water

at

The extrudability of the products is

eval uated by neasuring the maxi mum drawi ngl8peed-for producing a 25-[err]m

filmw thout having any phenonmenon of 5 resonance of the fil m edges
("necking") on J.eaying tr r. .Lhe bl of ?Jg fil eleﬁl fter
extrusion is gval uat%d q%afm%atl g?’ystﬁgign E%&e eas¢ separ g%?egn °i%e
rolled-up filngs. &9 bility to [TheptpkeaSanbiisgl Jfbidekridd [[m(ks ¢valwat bd
manual | y. The {naoi si nesp of the fi | m when |crushed i 9 evaluated; a 'lgood"
result being t{HE*5¥8nte BF9oi sle. Fht fdi | oWty rdsul {9 arg¢ obt ailned:
19 Products Per nea- Malpatip!r Ext ruda- m/midyi | 0 Feel | Noi s¢ or
bility to uptake bl||t)/ | ocki ng * 1)
g/m?/24 h
(a) 23 000 50 s 50 - 0 0
5 (B) 12 600 12 s 60 + 0 -
(c) = 20 000 120 0
: (D) or s 350 s 2 =z 100 + + +
~ (5)
1 22 000 27 = 100 + + +
10 2 11 000 8 = 100 + + +
3 300 5.5 +
4 22 000 27 ~ =z 100 0 0 +
(*) (+) Good
(0) Average
15 (-) Bad
The tensile modulus is measured according to
ASTM standard D 882 (strip w = 15 mm, 8 = 10 mm/min,
1, = 100 min) on the films in question in the direction
perpendicular to and the direction parallel to the
20 The following results are obtained:

extrusion.



m xtures wat er 9% (in (*) vapour

~-mmn) g/[err]/24 h (A 23 000 - 50 50 - 0
05 - (B) 12 000 12 60 + 0 - (O
[err] 20 000 120 0 (D) or [err]
350 - [err] 2 100 +° 99 7 + (B 1 22 000
27 [err] 100 + + + 10 2 11 000
8 [ erT1—100 ¥ + 13 T 300— — 575 ]

+ 4 2§[owduct 27 [err] 100| @& 10 (®) o 2 + ()] (H
Good (0) Avefage—i5 ——8Bat—Fhre—trens+e—trodutus—t+

measur ed acclopihegyitro pASIMetttendhed D} 882 (stfrip w =15 mMm ¢ = 10 mjmn,

[err] = 100 rﬁerngr;the films in question in fthe dirgction pgrpendicufar to

and the direcffon patallel to the 20 | extrusfon. THe follojing results

are obt ai ned; 20 Product 79 MPa | 46 (MBh | 2351Mpa | 189 MBR 2
Direction parallel to the extrusion 79 MPa 6 MPa 235 MPa |189 MPa
Modul us Modulus 30 MPa 2§ 3RB%F2 fo2PRa |FP Mpy | 61 MPa

5 Breaking stress =600 % | =600 %] =500%]|=500%

Break elongation

Direction perpendicular to

the extrusion

~ Modulus 80 Mpa 42 MPa 230 MPa 162 MPa
10 Breaking stress 22 MPa 23 MPa 43 MPa 38 MpPa
Break elongaﬁion 2 600 % | = 600 % | =600 % | = 600 %
It is seen that:
Mixture 1
- Retention of the permeability to water
15 vapour, compared with (A):;
- Decreaée of nearly a half in moisture
U uptake, compared_with (a) ;

- Increase in the extrudability speed,
compared with (a);
20 - Better feel, compared with (a):;
- Much less blocking, compared with (a);
- Better adhesion to PP or PE nonwoven,
compared with (a).
- Retention of the mechanicél properties at
25 break (elongation, stress), but very marked

decréase in the modulus of the film. The



5 - Breaking stress - [err] 600 600 % [err] 500 % [err]
500 % Break elongation Direction perpendicular to the extrusion Mdul us

80 MPa 42 MPa 230 MPa 162 .MPa 10 Breaki ng stress 22 MPa
23 MPa 43 MPa 38 MPa Break el ongation - 600 % [err] 600 %
[err] 600 % [err] 600 %It is seen thagy Mxture 1 - Retention of the
pernmeability to water 15 vapour, ‘conpared with (A); -
Decrease of nearly a hal ffiillt iz sdotec suppdlee, 1eagpaoctdywahd €KRe; - | ncrease
in the extrudability speed, conpared with (A); 20 - Better
feel, conpared with (A); fedlud® lsddkybl ocki ng, conpared with (A); - Better
adhesion to PP or PE nonwoven, c¢onpared with (A). - Retention of the
nmechani cal properties at 25 break (elongation, stress), but
very marked decrease in the nodulus of the film The 21 filmis nore
suppl e, |ess noisy andMig&uree2 js si|lky. Mxture 2

Same as Mixture 1, compared with (B)..

5 - Mixture 3
No improvement in permeability, compared with

(E).

Mixture 4
Same as Mixture 1 with less improvement in

10 the blocking and the feel.



Sane as M xture 1, conpared with (B).. 5 M xture 3

. inprovenent in perneability, conpared with (E). Mxture 4 S l ﬂ‘IM" Hw
with less inprovenent in 10 t he bl ocking and t lﬂ"
CLAIMS 1. Breathing waterproof filmconsisting of a m xture corrprlsmg a *

at | east one thernoplastic el astomer wgipch 5 has pol yet her

bl ocks, b at |east one copolyner conprising ethylene and at |east one al kyl
(neth)acrylate 2. Filmaccording tocgaam®m 1, in which the pol yether bl ocks
are bl ocks derived from pol yet hyl ene 10 glycol. 3. Filmaccording to
Caiml or 2, in which (b) is grafted or copolynerized with (i) an
unsaturated carboxylic acid, (ii) an unsaturated carboxylic acid anhydride
or (iii) an unsaturated. epBaaethiblg waterproof £41m conishsgdogr difng to
Caimil-or 2, in which (b) is a mixture of (bl) and (b2), in which: (b2) is
a copol yner conprtwreacewndsingand an al kyl (neth)acryl ate,

a at least one thermoplastic elastomer which
5 has polyether blocks,

b aﬁ least one copolymer comprising ethylene

and at least one alkyl (meth)acrylate.

2. Film according to Claim 1, in which the

~ polyether blocks are blocks derived from polyethylene
10 glycol. |
3. Film according.to Claim 1 or 2, in which
(b) is grafted or copoiymerized with (i) an unsaturated
carboxylic acid, (ii) an unsaturated carboxylic acid
anhydride or (iii) an unsaturated epoxide.
15 4. Film according to Claim 1 or 2, in which
(b) is a mixture of (bl) and (b2), in which:
(b2) is a copolymer cbmpfising ethylene and
" an alkyl (meth)acryiate,

(bl) is different from (b2) and is chosen

20 from:
- optionally grafted polyolefin homo- or
copolymers;
- copolymers of ethylene with at least one
product chosen from (i) unsaturated

25 carboxylic acids, their sélts, their esters,
(iii) unsaturated dicarboxylic acids, their

salts, their esters, their monoesters, their



(bl) is different from(b2) and is chosen 20 from - optionally

.grafted pol yol efin honbo- or copolyners; - copol yners of et”"' mIJ

| east one product chosen from (i) unsaturated 25 -1 wumum
acids, their salts, their esters, (iii) unsaturated dicarboxyllc'achsf *
their salts, their esters, their nonoesigrs, their 23 anhydrides, (iv)
unsat ur at ed epoxi des; - optionally grafted styrene/butadi ene/ styrene,
styrene/ i soprene/ styreggnglr3h¥ESN¢4AG) NheAsubHEEBCLPbXIABE ; bl OCK S

copol yners. 5. Filmaccording to daim4, in which (bl) is a copol yner
conprising ethylene, at bpaésbnaltyaglilftedesbyeenyl/bueadiened unsaturated
nmonomer whi ch has an acidic or carboxylic acid anhydride functional group.
10 ' 6. Fi seyzene;, dstyrenedipoprene/s€yzene &rto 5, in which
(a) is a copolymer which conprises polyanm de bl ocks and pol yet her bl ocks.
7. Fi | m accor di ng t o skyyeoedethylenerbutene/6tymensi bAhoeknponent (b) is
di spersed in a matrix of 15 conponent (a). 8. Br eat hi ng wat er pr oof

mat eri al 5i ncl udi ng copolymers.

5. Film according to Claim 4, in which (bl)
is a copolymer comprising ethylene, at least one alkyl
(meth)acrylate and an unsaturated monomer which has an

acidic or carboxylic acid anhydride functional group.

10 6. Film according to any one of Claims 1 to.
5, in which (a) is a copolymer which comprises
.polyamide blocks and polyether blocks.
7. Film according to any one of Claims 1 to
6 in which component (b) is dispersed in a matrix of
15 component {(a).
| ' é.° Breathing waterproof material including
the film as claimed in any one of Claims 1 to 7, in
combination with a nonwoven or a fabric. |
o 9. A material according to Claim 8 in which

20 the £ilm haé a nonwoven or a fabric bonded to one or

bhoth of its surfaces.



the filmas clained in any one of daims 1 to 7, in combi nation with a

nonwoven or a fabric. 9. A material according to daim8 in which 20
the filmhas a nonwoven or a fabric bonded to one or both of its surfaces.
‘ 24
ABSTRACT

BREATHING WATERPROOF FILM

The invention relates to a breathing
waterpfoof film qonsisting of a mixture comprising:

(a) at least one thermoplastic elastomer
which has polyether blocks;

(b) at least one copolymer including ethylene *
and at least one alkyl (meth)acrylate.

This £ilm can be used in combination with

fabrics or with nonwovens.



